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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the lowering of performance of 
the reforming catalyst due to the condensation of fuel, such as methanol 
and steam. 

SOLUTION: This method of stopping a reforming equipment for fuel cell is 
provided with an alloy container 12 for storing the hydrogen storage alloy 
1 1 inside thereof, a reforming gas line 14 for leading the reformed gas 
from a reformer into the alloy container, and a hydrogen gas line 16 for 
communication the alloy container with an upstream side of the reformer, 
(a) A part of the reformed gas is introduced to the hydrogen storage alloy 
via a reformed gas line during the operating of the reformer, (b) Hydrogen 
is discharged from the hydrogen storage alloy during the stop of the 
operation of the former, and the hydrogen is supplied to the upstream side 
of the reformer via the hydrogen gas line so as to purge the fuel and the 
moisture left in the reformer, (c) The reformer has hydrogen sealed in. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Have the following and some reformed gas is led to a hydrogen storing metal alloy through a reforming gas 
line on stream [ (a) reforming machine ]. Make a hydrogen storing metal alloy absorb only hydrogen, and hydrogen is 
made to emit from a hydrogen storing metal alloy at the time of a halt of (b) reforming machine. The halt method of 
the reforming facility for fuel cells characterized by what supply hydrogen to the upstream of a reforming machine 
through a hydrogen gas line, purge the remains fuel and the moisture in a reforming machine, it (c) Ranks second, and 
hydrogen is enclosed for in a reforming machine. The alloy container which holds a hydrogen storing metal alloy (11) 
inside (12) The reforming gas line which leads the reformed gas from a reforming machine in this alloy container (14) 
The hydrogen gas line which opens the upstream of an alloy container and a reforming machine for free passage (16) 
[Claim 2] The halt method of the reforming facility for fuel cells according to claim 1 characterized by what a 
reforming gas line (14) is equipped with a compressor (15), and the pressure up of the reformed gas is carried out to a 
predetermined pressure by this, and is supplied to an alloy container (12). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the halt method of the reforming facility for fuel cells of a solid-state 

macromolecule type fuel cell etc. 

[0002] 

[Description of the Prior Art] A solid-state macromolecule type fuel cell (Polymer Electrolyte Fuel Cell:PEFC) has the 
structure which attached the thin porosity Pt catalyst electrode 2 (an anode and cathode) to the electrolyte at the both 
sides of this film using the poly membrane 1 which has proton (H+) conductivity, as shown in the principle view of 
d rawin g 3 . It is H2 to each electrode. And 02 It is H2, when it supplies and is made to operate before and after a room 
temperature - 100 degrees C. H2 It is H+ very much (anode). It oxidizes and is H+. It moves in the inside of a film and 
is 02. It reaches very much (cathode). On the other hand, it is e. - 02 after doing electric work through an external 
circuit It arrives at a pole. 02 In a pole, it is 02. H+ which reached And it reacts with e- and is returned to H2 O. 
[0003] The example of structure of PEFC is shown in drawin g 4 . As for PEFC, on both sides of a film / electrolyte 
zygote 4, one cell is constituted between separator 5. A film / electrolyte zygote 4 arranges the support charge collector 

3 which serves as the porous electrode 2 which becomes both sides of ion exchange membrane 1 from Pt black or Pt 
support carbon from a carbon paper or a carbon cloth. Moreover, separator 5 is a conductive board which has the slot 
which has the slot which passes gas to both sides, and pours cooling water inside. In addition, the cooling slot on 
internal joins the separator of two sheets, and consists of examples of drawing 4 . 

[0004] A stack (layer built cell) is constituted by carrying out two or more laminatings of a film / the electrolyte zygote 

4 to separator 5 by turns. Although the seal of gas or cooling water is performed in many cases on both sides of a 
rubber sheet or a Teflon sheet in between, the seal of it may be carried out for film itself using the elasticity of ion 
exchange membrane. Moreover, a metaled collecting electrode plate (not shown) is arranged in the ends of a stack, it 
considers as an external current drawing terminal, and a clamping plate is further arranged through an electric 
insulating plate, and the whole is bound tight with a bolt etc. and it unifies. Since it is low-temperature differential 100 
degrees C or less, the solid-state macromolecule type fuel cell (PEFC) mentioned above has few heat losses, has the 
merit which can miniaturize a system and is energetically studied as a portability type power supply to an electric 
vehicle etc. in each country. 

[0005] Drawing 5 is the block diagram of the portable power supply which used the methanol as fuel and combined a 
methanol reforming facility and PEFC. A methanol reforming facility consists of an evaporator 6, a reforming machine 
7, and a CO removal machine 8 in this drawing, and it is a methanol and water to CH3 OH+H2 0->3H2+C02. A 
reaction generates hydrogen and a carbon dioxide. This reaction temperature is before and after about 300 degrees C, 
and heat required for evaporation and the reforming reaction of water and a methanol burns the fuel exhaust gas and air 
containing hydrogen with an unused fuel cell, and is supplied. This small portable power supply can be used as power 
supplies for vehicles, such as an electric vehicle. 
[0006] 

[Problem(s) to be Solved by the Invention] In the reforming facility for fuel cells mentioned above, a gas purge is 
performed by inert gas in the case of shutdown, and a part for remains fuel and the moisture in a catalyst bed are driven 
out, and the catalytic activity metal is held to activity reduced condition. This is for condensation of process gas (fuel, 
such as a methanol, steam) taking place to a reforming catalyst, and reducing the performance of a catalyst or 
destroying, when it is made to stop as it is, without carrying out a gas purge. Moreover, since a reforming catalyst will 
be oxidized and the fall of catalytic activity will arise similarly if air mixes, inert gas, such as nitrogen, is used for 
purge gas. 

[0007] However, by carrying inert gas, such as nitrogen, with a bomb etc., when using a fuel cell for vehicles loading, 
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such as an electric vehicle, when a weight and a space became useless, since there was much number of times of 
deactivation, there was a trouble which needs to be filled up frequently. 

[0008] In order to solve this trouble, the "shutdown method of a methanol reformer" (JP,3-247501,A) which purges an 
unreacted methanol with high-pressure reformed gas is proposed. However, by this method, although degradation of 
the catalyst by condensation of a remains methanol could be prevented, since the remains moisture contained in 
reformed gas condensed and it adhered to a catalyst front face, the fall of the catalytic activity by this remains moisture 
has not been prevented. 

[0009] this invention is originated in order to solve this trouble. That is, the purpose of this invention is to offer the halt 
method of the reforming facility for fuel cells which can prevent the degradation of the reforming catalyst by 
condensation of fuel, such as a methanol, and a steam. 
[0010] 

[Means for Solving the Problem] The alloy container which holds a hydrogen storing metal alloy (11) inside according 
to this invention (12), The reforming gas line which leads the reformed gas from a reforming machine in this alloy 
container (14), It has the hydrogen gas line (16) which opens the upstream of an alloy container and a reforming 
machine for free passage, (a) Some reformed gas is led to a hydrogen storing metal alloy through a reforming gas line 
on stream [ a reforming machine ]. Make a hydrogen storing metal alloy absorb only hydrogen, and hydrogen is made 
to emit from a hydrogen storing metal alloy at the time of a halt of (b) reforming machine. The halt method of the 
reforming facility for fuel cells characterized by what supply hydrogen to the upstream of a reforming machine through 
a hydrogen gas line, purge the remains fuel and the moisture in a reforming machine, it (c) Ranks second, and 
hydrogen is enclosed for in a reforming machine is offered. 

[001 1] According to the method of the above-mentioned this invention, on stream [ (a) reforming machine ], a 
hydrogen storing metal alloy can be made to be able to absorb only the hydrogen gas in reformed gas alternatively, and 
it can be held. Moreover, since make hydrogen emit from a hydrogen storing metal alloy at the time of a halt of (b) 
reforming machine, the remains fuel and the moisture in a reforming machine are purged with this hydrogen gas, it (c) 
Ranks second and hydrogen is enclosed in a reforming machine, deactivation is frequently repeatable without the 
supplement from the outside. Moreover, since what is necessary is just to be able to absorb the hydrogen for a purge of 
a draft by one operation, there may be few hydrogen quantities to be stored to the inside of a hydrogen storing metal 
alloy, consequently can be made lightweight and compact as compared with a chemical cylinder etc. 
[0012] According to the desirable operation gestalt of this invention, a reforming gas line (14) is equipped with a 
compressor (15), thereby, the pressure up of the reformed gas is carried out to a predetermined pressure, and an alloy 
container (12) is supplied. Without changing the pressure of the fuel cell equipment containing especially a reforming 
machine, hydrogen can be made to be able to adsorb by the pressure suitable for the hydrogen storing metal alloy, the 
pressure of a parenthesis can be lowered, and hydrogen can be made to emit by this method. 
[0013] 

[Embodiments of the Invention] Hereafter, the desirable operation gestalt of this invention is explained with reference 
to a drawing. In addition, it is used in each drawing, giving the same sign to a common portion. Drawin g 1 is the block 
diagram of the reforming facility for fuel cells which applies the halt method by this invention. In this drawing, this 
reforming facility 10 for fuel cells consists of an evaporator 6, a reforming machine 7, and a CO removal machine 8, a 
methanol and water are evaporated with an evaporator 6, and it is CH3 OH+H2 0->3H2+C02 with the reforming 
machine 7. By the reaction, hydrogen and a carbon dioxide are generated and the reformed gas from which CO was 
removed with CO removal vessel 8 is supplied to a fuel cell. Moreover, the upstream of the reforming machine 7 and 
the downstream of CO removal machine 8 are equipped with isolation valves 7a and 8a, respectively, and the system 
from the reforming machine 7 to CO removal machine 8 can be intercepted now at the time of a halt of a reforming 
machine. 

[0014] According to this invention, it has the hydrogen gas line 16 which opens for free passage the reforming gas line 
14 which leads the reformed gas from the reforming machine 7 further in the alloy container 12 which holds a 
hydrogen storing metal alloy 1 1 inside, and this alloy container 12, and the upstream of the alloy container 12 and the 
reforming machine 7. In addition, in this example, the reforming gas line 14 is open for free passage in the alloy 
container 12 from between CO removal machine 8 and isolation- valve 8a, and the hydrogen gas line 16 is opening the 
alloy container 12 for free passage between the reforming machine 7 and isolation- valve 7a. 

[0015] Furthermore, in this example, the reforming gas line 14 is equipped with a compressor 15, the pressure up of the 
reformed gas is carried out to the predetermined pressure suitable for adsorption of a hydrogen storing metal alloy 1 1 
by this, and the alloy container 12 is supplied. Moreover, between a compressor 15 and the alloy container 12, 
opening-and-closing valve 14a is prepared, and pressure-regulating- valve 16a is prepared in the hydrogen gas line 16. 
[0016] Drawin g 2 is the property view of a hydrogen storing metal alloy. In this drawing, a horizontal axis is the 
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amount of content hydrogen, a vertical axis is an equilibrium-hydrogen pressure, and the curve shows each [ when 
decompressing, after fully carrying out occlusion of the hydrogen to the time (absorption) of going up the hydrogen 
pressure force at the temperature to which the fully activated sample is received ] (discharge) equilibrium pressure 
force in a time. The flat part from which the equilibrium pressure force becomes fixed to concentration is the so-called 
plateau, and absorption and discharge of efficient hydrogen can be performed by carrying out a pressure up to the 
plateau pressure at the time of occlusion by the compressor 15 mentioned above, making hydrogen absorb, 
decompressing by pressure-regulating- valve 16a to the plateau pressure at the time of discharge conversely, and 
making hydrogen emit. Moreover, this hydrogen storing metal alloy can absorb hydrogen well alternatively, while 
other various gases and various hydrogen are being mixed (occlusion). Therefore, from the reformed gas in the state 
where fuel vapor, a steam, hydrogen, CO, etc. were mixed, hydrogen can be absorbed to selection and can be used for a 
purge at the time of a halt of a reforming machine. 

[0017] According to the method of this invention, the reforming facility for fuel cells of composition of having 
mentioned above is used, (a) Some reformed gas is led through the reforming gas line 14 at a hydrogen storing metal 
alloy 1 1 during operation of the reforming machine 7. Make a hydrogen storing metal alloy 1 1 absorb, and make 
hydrogen emit from a hydrogen storing metal alloy 1 1 at the time of a halt of (b) reforming machine 7, and only 
hydrogen supplies hydrogen to the upstream of the reforming machine 7 through the hydrogen gas line 16, purges the 
remains fuel and the moisture in a reforming machine, (c) Ranks second, and encloses hydrogen in a reforming 
machine. According to this method, during operation of (a) reforming machine 7, a hydrogen storing metal alloy 1 1 
can be made to be able to absorb only the hydrogen gas in reformed gas alternatively, and it can be held. Moreover, 
since make hydrogen emit from a hydrogen storing metal alloy 1 1 at the time of a halt of (b) reforming machine 7, the 
remains fuel and the moisture in a reforming machine are purged with this hydrogen gas, it (c) Ranks second and 
hydrogen is enclosed in a reforming machine, deactivation is frequently repeatable without the supplement from the 
outside. 

[0018] Moreover, since what is necessary is just to be able to absorb the hydrogen for a purge of a draft by one 
operation, there may be few hydrogen quantities to be stored to the inside of a hydrogen storing metal alloy, 
consequently can be made lightweight and compact as compared with a chemical cylinder etc. furthermore, the thing 
for which the reforming gas line 14 is equipped with a compressor 15 ~ especially, without changing the pressure of 
the fuel cell equipment containing a reforming machine, hydrogen can be made to be able to adsorb by the pressure 
suitable for the hydrogen storing metal alloy, the pressure of a parenthesis can be lowered, and hydrogen can be made 
to emit 

[0019] In addition, of course, it can change variously in the range which this invention is not limited to the operation 

gestalt mentioned above, and does not deviate from the summary of this invention. 

[0020] 

[Effect of the Invention] It has the effect to which can make hydrogen able to stick to by the pressure suitable for a 
hydrogen storing metal alloy, the pressure of a parenthesis can lower, and hydrogen can make emit and which is 
excellent in **, without changing the pressure of the fuel cell equipment which the halt method of the reforming 
facility of this invention for fuel cells can especially prevent the degradation of the reforming catalyst by condensation 
of fuel, such as a methanol, and a steam, and contains a reforming machine, as having mentioned above. 
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